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Abstract: In order to understand the interaction of Trifolium repens with other garden plants, we studied the
effects of the aquatic extract from leaves of T. repens on the growth, root activity, chlorophyll content, and
antioxidant defense system in seedlings of Salvia splendens, Lobularia maritime , Dianthus chinensis, Festuca
arundinacea and Dichondra repens using sand culture method, and analyzed the chemical components of the
extract using GC-MS. Results showed that the aquatic extract from leaves of T. repens had significant allelo-
pathic effects on seedling growth in S. splendens, L. maritime, D. chinensis, F. arundinacea and D. repens.
The seedling growth index in S. splendens, L. maritime, D. chinensis, F. arundinacea and D. repens was
highly significantly inhibited (P<<0.05) by treatment with 50 g-L™ of the aquatic extract; the root activity in
the seedlings of the five garden plants were reduced by 24.0%, 42.8%, 51.6%, 16.1% and 14.9%, respec-
tively, and the chlorophyll content in these five garden plants were reduced by 13.6% , 43.1%, 30.5%,
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57.1%, and 13.8%, respectively, compared with the control. At 5 g-mL™, the extract significantly increased
the activities of peroxidase (POD), superoxide dismutase (SOD) and catalase (CAT) in S. splendens, L. mar-
itime, D. chinensis, F. arundinacea and D. repens; when aquatic extract from leaves of T. repens up to 50 g-L™",
it reduced the activities of those enzymes in five garden plants, while significantly increased the content of
malondialdehyde (MDA) in the seedling of the garden plants. 42 compounds were identified in the aquatic ex-
tract from leaves of T. repens. The main compounds were 4-hydroxy-ionone (16.4%), isoamyl acetate(11.0% ),
dihydrocoumarone (9.6% ), p-vinylguaiacol(7.4% ), palustrol (6.4% ), shyobunone(5.5% ), maltol (4.9%),
ionone epoxide (4.7% ), and benzaldehyde, 2-hydroxy-6-methyl-(4.2% ), which all together accounted for
70.1 % of the total. [Ch, 7 fig. 2 tab. 31 ref. ]
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Figure 1 TIC chromatogram of aquatic extracts from leaves
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Table 1 ~ Chemical components of aquatic extracts from leaves of Trifolium repens
¢l min (X7 731 AT 5 /%
5.76 2K phenol CeHO 3.9
6.84 TR 5N TR isoamyl acetate C,H,,0, 11.0
7.00 7 2§l maltol CeHsO3 4.9
7.32 KB R benzoic acid C,H:0, 0.8
7.71 3-H FE i W 3-methylindene CioHyo 1.6
7.76 A& S dihydrocoumarone CgHgO 9.6
7.89 5-G F-2-H A FL K 5-amino-2-methoxyphenol C;HyNO, 0.7
7.98 4 1% benzeneacetic acid CgHg0, 0.7
8.19 R 5 hydroquinone CeHeO, 0.5
8.53 LA A B AR B p-vinylguaiacol CoH 60, 74
8.79 T HAE IR syringol CsH 005 0.2
9.21 7% 22 & isovanillin CgHgO4 0.4
9.36 X ¥ 2R 2 tyrosol CsH 00, 0.6
9.44 2-¥53-6-H I I8 B benzaldehyde, 2-hydroxy-6-methyl- CsHs0, 42
9.67 8] 2 3£ 7K 2, figk m-phenetidine CsH, NO 0.6
9.90 fii ti ki diosphenol CioH 60, 0.3
9.98 2-H 3+ —% undecanal, 2-methyl- CpH,0 0.8
10.33 A it olivetol CH0, 0.7
10.57 AR (FEER ) TR dihydroactinidiolide CH 0, 1.3
10.71 L BEEE P I acetoveratrone CioH 1,05 1.5
10.91 1111 B ALY caryophyllene oxide CsH,,0 0.3
10.96 SRR A I geranyl isovalerate C1sHx0, 0.4
11.05 fikfiz — Z. T diethyl phthalate CpH O, 14
11.10 £ % (22l ionone C;3HyO 1.1
11.44 F 15 A Ak W) aromadendrene oxide- CsHx0 0.7
11.69 3 AR - % 22 i 3-ox0-ionone C3Hx0, 2.8
11.80 2,4,6- = H S I H 7K toluene, 2,4,6-trimethoxy- CoH 404 0.3
11.91 4 R FL-L B 22 ] 4-hydroxy-ionone C3Hx0, 16.4
12.03 N Hi 2 H BERE lauryl acrylate CsHx0, 1.3
12.14 KL L 4 B D) ionone epoxide C3Hx0, 4.7
12.36 ENHi i shyobunone CsHx0 5.5
12.44 B HAEE cedrol CsHx0 0.3
12.55 A B thymoquinone CioH1,0, 0.8
12.63 S L 2505 3R AL W) trans-Z- bisabolene epoxide CsHx0 1.1
12.82 3 BE-4- 2 T %k 3-carene, 4-acetyl- CpH O 1.2
13.04 Ik =5 15 W widdrol hydroxyether C5sH,0, 0.4
13.14 i W\ A B palustrol CisHy0 6.4
13.89 Sl # hydrangin CoHeO4 0.7
14.00 & I 5 camphor oxime C,oH;;NO 04
14.06 1% 7 BTG vanillin, acetate CioH 1004 1.2
14.55 K LR E M TR ethyl geranyl acetate CuH»0, 0.7
14.95 ¥ A H:#R hydroxylauric acid CpHx0; 0.4

JERE N 25 g- L7 B, XF— 20 FEBR . AT SR A AR AR K B R R A B R KR
(P<<0.01), 55xJREAH 3 5IREAR T 30.1%, 57.7%, 35.5%F1 27.6%; >4 it vk BE 3 K 2] 50 g- L7 BF, Xf
— LT RIS 2 S A e A R 1 A B KO (P<<0.01), 5 BR AR 43 ) AR T
24.9%, 49.0%F1 32.5% , XT3 BRANE B 4 4 i i m B R ng AR T (P<0.05) , 5% BEAR L HE A
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Table 2 Effects of aquatic extracts from leaves of Trifolium repens on seedling growth of five garden plants

ZAAAE Y AbER/ (g L) T /em 4 /em fitf Ji7 5/ (mg - BR ™) Tt/ (mg- R )
— T X BR 3.79 £ 045 327 + 1.05 57.73 £ 8.70 3.48 + 0.61
5 3.57 + 0.54 3.23 £ 0.99 52.19 £ 9.62 2.99 + 0.65*
25 3.16 + 0.44* 2.26 + 0.52%* 44.36 + 10.33%* 3.08 = 0.54*
50 2.84 + 0.43%* 2.16 + 0.86%* 4393 + 1.51%* 3.08 + 0.57*
5Bk pogil 4.70 + 0.26 2.60 + 0.50 32.11 £ 1.39 343 +0.13
5 4.60 =+ 0.40 2.10 + 0.36* 25.99 + 1.59* 2.59 + 0.32%*
25 3.93 + 0.81* 1.10 = 0.46%* 14.41 + 0.80%* 1.42 + 0.12%%*
50 3.80 + 0.42% 1.70 + 0.40%* 13.64 + 0.42%* 1.44 + 0.27%*
a7 pagitst 5.12 + 0.49 247 + 0.82 3277 £ 7.14 2.88 + 0.64
5 435 + 0.77* 1.59 + 0.39%%* 30.51 + 8.81 2.63 + 0.65
25 2.86 + 0.52%* 1.60 + 0.70%* 22.36 + 10.35%* 1.93 + 0.86%*
50 2.61 + 0.74%* 1.50 + 0.74%%* 16.32 + 8.81%%* 1.44 + 0.88%*%*
[ESE 2 popiist 12.61 = 2.01 6.22 + 1.55 15.42 + 2.65 293 +0.27
5 10.67 £ 2.11* 4.89 + 1.16%* 12.85 + 1.31* 243 + (0.48*
25 9.41 + 2.19%* 4.51 £ 1.50%* 11.61 £ 1.25%* 2.12 + 0.32%%*
50 8.51 + 2.65%* 427 + 1.88%** 11.17 £ 1.60%* 2.33 + (0.52%%*
4 X R 3.52 + 0.67 233 + 1.04 28.21 + 1.54 3.09 + 046
5 3.82 + 0.88 2.59 + 0.73 27.35 £ 1.06 2.89 + 0.24
25 342 +1.02 227 +1.12 26.44 + 1.65 2.53 + 0.12*
50 3.13 £ 0.77* 2.01 + 0.83* 24.11 + 4.76* 2.17 + 0.24%*

Pl * Oy P<0.05, 2R EFE; ** RKm P<0.01, 2R

2k 19.2%F1 11.1%,

2 nLAE . RREHREE (5 g L) [ = K I2 3R A6 7 25 Bk 4 i T 5 A W S 5 1 7 4
L, HXTRRBRAS T 24.6% (P<<0.01); 45t W B3R 5 50 g- L7 i, ok Th i 4 &)y 1 ff ol ok 522 0 38 0 ol 4
(P<<0.05), Xf—HZl, FEHBK . AP 350 58 ) il 5T e i 40 7 200 2 25 K (P<<0.01), 5XF
HEAH HE LI 243 3 23.9%, 57.5%, 50.2%1 27.6%; % &FHEK. AT . S EF MDA S0 TR
A AR SRR S KO (P<<0.01), #IR 435108 57.9%, 49.8%, 20.3%F11 29.9%, Xf—H L4+
Jo g (R 40 VR 2 W 3 KO (P<<0.05), 5500 BEORA U B AIR T 11.5%

23 A=MMRAKERAEAXN S MERENHETEERED HBHF T

R VR BE 1 = KRR — R 2T AT ER . AT SR B 4 4 1 SR R T 4 B
BB sg s 24 = bl KR SRR N E) 50 g- L7 iF, SRR B, — o 2R T B A 4 A 3 R Ay
oy M BEAR T 13.6%F1 13.8% (P<<0.05), HEER. A A EEFEH W SRR 05 T 43.1%,
30.5%1 57.1%(P<<0.01) (€ 2).

24 AZ=MMRKZERX 5 MEKEY L ERRFTHHZNE

TR R (5 g- L) F1 =i i KR BRI A AT 4 P AR 2R 05 0 LA B35 i il (&1 3), S
HEAH FEREAR T 20.2% (P<<0.05), X At 4 Fike ) 4y i AR 3R 0% 3 JCWT 2 mml 5 >4 o o ok B 34 i 391) 50 - L'
B, X —fR gl BBk A TSRS R R E T 0 AR SR KO (P<<0.01), 55 % BEUAH L 43 i) [
IKT 24.0%, 42.8%F1 51.6% , XF =2 F1h I 4 4 i AR 3R 06 00 HoA e 3 i 0464 (P<<0.05), 5% id
AH LG HAD 35350 4 16.1%F1 14.9%

25 HBAZ=MMAKZRREXT 5 FEHEY 40 8 R S0 9 EEE 2N
251 a5 A EAMAY S E AN L RALY B (POD) FH¥ra Y H =M R KRBT R 25 g-



24 /R N N S 2014 42 F 20 H

A roxEmsg-L ' E25g- L 'M50g-L" O rmsg-L'E125¢g+L 'M50g-L"
= ) )
T3 e .
2 = =—20 HIE:
° — Dy 3k
= R
= OE % .
N — m — -
=1 H || x = =
0 = = = —60
R FLER A R S —HO FHER AN mry DS
B2 aZebeb iR BHRASTEE B3 6 Zebeb ARt B ARSI R S
KE A Yo 7t Yo
Figure 2 Effects of aquatic extracts from leaves of Trifolium Figure 3 Effects of aquatic extracts from leaves of Trifolium
repens on chlorophyll content of garden plants repens on roots activity of garden plants
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by 15 A Tt 0 1 43 BB N T 56.2%, 65.9%, 37.5%, 100.0%F1 96.9% ., 4 i & vk B 4 ) 50 g- L' B,
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Figure 4  Effects of aquatic extracts from leaves of Trifolium Figure 5 Effects of aquatic extracts from leaves of Trifolium
repens on POD activity of garden plants repens on SOD activity of garden plants

253 A SAEMMED LR AT RAEBER 0BG O S KR SRR TR R R, S5 b
R At P oo 2R A SRS PR S ST B A B TR (B 6) o IR Ny 25 ¢ L' IF, — i
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